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$N_{\text{ }}2$ 3 ( 2) $ant_{i}(1\leq i\leq N)$
xi si(l\leq si\leq 3) $d_{i}(1\leq d_{i}\leq 6)$ $ant_{i}=ant(\mathrm{x}_{i}, s_{i}, d_{i})_{\text{ }}$
1
$N$ 1
3 $(\alpha=L, C, R)$ $P_{\alpha}(P_{L}+P_{C}+$
$P_{R}=1)$ 1 ( $2$ ) $1$
$E_{i}$ 1
$E_{i}=(1-\xi\sim E_{i}$ $E_{i}$









2: 2 3 : 2 3
$(s_{i}=1)$ 3 $(\alpha=R, C, L)$
1 (si=2) $(s_{i}=3)$










1 $\Delta_{1}^{\alpha}\equiv\rho_{1}^{\alpha}-\rho_{1}$(x $P_{\alpha}=\exp(\beta\Delta_{1}^{\alpha})/Z$ 1
2
\Delta
$E_{i}=E_{nest}\text{ }$ $E_{ne\epsilon t}$
2. ( )
2 (










1 $s_{i}$ $1_{\text{ }}2$
$\eta_{j}(j=1,2)$
















N=500 $150\cross 150$ 2 3
2 ( 3(b)) $food_{t+1}=$












$EFF$ $\text{ }1$ $\mathrm{J}$ $\text{ }EFF_{+}$













$\mathrm{t}\mathrm{a})$ EFF (b) $\mathrm{E}\mathrm{F}\mathrm{F}+$
4: $c_{-}$ 500
$n_{+}$ ($N=n_{+}+n$-=5OO) ( 3 )M $=1.0,3.0$,5.0
$(\mathrm{a})EFF$ : 1
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